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6 INTRODUCTION.

phased arrangement. For a discussion of these
points the reader may consult 7ke Electrical World,
vol. xix., p. 249, Kelly; vol. xx., p. 4, Dolivo-
Dobrowolski; p. 36, Kelly, Steinmetz; p. 114, C.
E. L. Brown.

In general, however, Mr. Kapp’s statements are
clear, true, and convincing, and are of interest and
value to every American engineer.

WM. STANLEY, JR.
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36 ALTERNATING CURRENTS OF ELECTRICITY.

and substituting # from equation (1), we have—
e'=LwIcoswt ooo'oqocv-'uuoo-(z),

which is identical with equafion (2), and shows that
the L we then introduced is indeed the coefficient
of self-induction.

























44 ALTERNATING CURRENTS OF ELECTRICITY.

APPENDIX I.

Voltmeter absorbs in time T the energy—

And since



MEASUREMENT OF PRESSURE, CURRENT, AND POWER. 4§

APPENDIX II.

Mean current, as determined by electrolysis, is cou-
lombs divided by time—

T
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=7,

Mean current—
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The effective current is—

f=

5+



46 ALTERNATING CURRENTS OF ELECTRICITY.

therefore

L

Nia

or very nearly
¢c=o0'9f

APPENDIX IIL~ -

Work done by current during one cycle is T, and
per second it is—

b ¢ T »
w-—,—l;ﬁ eadt,

IE . . .
w= oo OM sin a sin (a 4 ¢) da.

o _IE far
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")

cos ¢ sin® ada + sin ¢ sin_',a,c0§ ada,
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48 ALTERNATING CURRENTS OF ELECTRICITY. i

which expression can also be written in the form—
1 -} tan’s
Iftandtan g

If the wattmeter has no self-induction, ¢ = o, and no
correction is required. Again, if the self-induction of
the wattmeter is equal to that of the circuit to be
measured—
1 4 tan* d

é = —_— =1,
tan ta'n?’and1+tan6tan¢ 1

In this case also no correction is required. In all
other cases the corrections given in this formula must
be applied.
























56 ALTERNATING CURRENTS OF ELECTRICITY.

APPENDIX.

The power is w = } IE cos ¢, or substituting for cos

# the value , and for I the value

VP F oL V7 F oLt
we have also—
w= ‘} E 9 + w'L’,
I
w = IE’ :L:

The variable is », and to find for which value of »
the power w becomes a maximum, we resolve the

equationj—? = o, and find » = oL, and the maximum
power—

E

— 1 =
w =g P
or, if by ¢ we represent the effective voltage, such as
would be indicated on a Cardew voltmeter, we have
also—




CONDITION OF MAXIMUM POWER. 57

The analogy with the well-known rule for maxi-
mum power from a source of continuous current is re-
markable. According to this rule, maximum power
will be developed in the external circuit, if its resist-
ance is equal to the resistance of the battery or machine
which gives the current. "If E is the electromotive
force of the battery, and r its internal resistance, the
maximum power which is obtainable in an external
circuit of equal resistance is—

precisely the same expression as obtained above for al-
ternating currents,








































































MECHANICAL CONSTRUCTION OF ALTERNATORS. 81

forms of alternator as the most certain means of
solving such problems. I shall have something
more to say on this subject in the third lecture.
For the present I must limit my remarks to the

machines as required for lighting.
6





































































104 ALTERNATING CURRENTS OF ELECTRICITY.

it is found that although a transformer of 12
kilowatts does not weigh nearly as much as four
transformers of 3 kilowatts, a transformer of 6o
kilowatts weighs and costs very nearly twice as
much as a transformer for 30 kilowatts,































































PARALLEL COUPLING OF ALTERNATORS. 125

motors, since when the engine fails to keep up its
even angular speed the alternator steps in and
compels it to do so; it acts, in fact, for a moment,
as a motor, and controls the engine.
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